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PREFACE

Late in 1999 project staff determined that computer programs used to process data from this study and
produce estimates for 1995 through 1997 contained errors. These erors adtered some angler’s
reported caich and harvest. The errors did not affect al species or fishing locations in the same way;
thus some estimates were too high, while others were too low. In addition, when generating estimates
for angler-days fished and household trips the computer programs did not properly account for anglers
who did not respond to the survey. This error resulted in estimated days-fished and household trips that
were too high for 1995 through 1997.

The divison's technicd dtaff aso determined during review of the effect of the above errors that the
gpproach used to account for anglers who did not respond should aso be adjusted to reflect the
approach published in current scientific literature.  This adjustment would affect some 1995-1997
estimates and some 1998 estimates.

The 1996 through 1998 estimates have been revised. We are unable to retrieve the raw 1995 data due
to a faulty data tape and thus those estimates cannot be adjusted. Statewide and regiona comparisons
of origind and revised estimates are included in the Discussion section of this report. The recomputed
1996 through 1998 estimates are dso included in summary tables in this report. The more detailed
recomputed estimates will be published in revised editions of Fishery Data Series Nos. 99-41, 98-25,
and 97-29. Summaries of sport fish survey results, including revised 1996 through 1998 estimates, are
available on the Internet at:
http://Mmwww.of .adfg.dtate.ak.us/'statewi defparticipationandharvest/htmi/index.cfm

The divison has a commitment to producing the best information possible for making make management
decisions about Alaska's recreationd fisheries and we drive to improve our sudies each year. We
regret that these errors occurred, have taken steps to avoid such problems in the future, and have
committed resources to correct estimates where possible,

In light of the above, anyone who has used 1996 through 1998 estimates from the Statewide Harvest
Survey project may wish to review the changes that have resulted from these recaculations.
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ABSTRACT

Since 1977, the Alaska Department of Fish and Game has conducted an annual mail survey to estimate sportfishing
participation and harvests (fish kept) statewide by Alaska fisheries, areas, regions, and species. Since 1990, catches
(fish harvested plus fish released) have also been estimated. Detailed findings are presented for 1999. In 1999, an
estimated 425,979 anglersfished 2,499,152 days and kept 3,093,608 of 7,135,870 fish caught.

Key words. Alaska, recreation, sport, fish, fisheries, fishing, catch, harvest, angler, angler-days, survey, salmon,
trout, char, Arctic grayling, northern pike, whitefish, burbot, smelt, Pacific halibut, rockfish, lingcod,

razor clams.

INTRODUCTION

A datewide database providing information on
where sport fishing occurs, the extent of
participation, the preferences of participants,
and the species and numbers of mgor game
fishes being caught and harvested is essentia for
regulation and management of Alaskas sport
fisheries and for tota regulaion, management,
and dlocation of multiple-use fisheries. In
addition, this information is needed for
edablishing priorities, for formulating policies;
for budgeting; for planning and evauating
rehabilitation, enhancement, stocking, habitat
protection, and access acquisition projects; for
gock assessment; for forecasting; for gauging
the economic and socid sgnificance of sport
fishing; and for satidfying requests for
information from individuas, specid interest
groups, government agencies, and the
recreationa industry.

Because of Alaskas vastness, mesting dl these
information requirements atewide by ondte
cred surveys would be prohibitively expensive,
thus a supplementary program has been
developed. Described herein are results from
the twenty-third year of that program, whose
primary objective is to provide dSatewide
estimates of participation, catch, and harvest for
mgjor Alaskan sport-caught species by area
and fishery.

Alaska sportfishing regulatory and management
aeas ae deineated in Appendix A1 and

Appendix A2. Species covered are listed in
Appendix A3.

METHODS

SAMPLE SELECTION

During the processng of the 1998 sport fish
urvey an assessment was done on the
completeness of the 1998 sport license file &
the time that the survey sample was drawn. The
assessment identified that the file included only
partid license sales from July onwards, but was
relatively complete for January through June
saes. As operations/budgets precluded
operationd changes to the project, a post
dratification gpproach was undertaken to adjust
for these deficiencies.

For the 1999 survey, a more proactive
approach was undertaken. Prior to resident
and nonresdent sampling, the license file was
asessed for its completeness rdative to find
versgons of previous years data. Although the
verson of the license file available in September
1999 was deemed complete for the purposes
of the resdent sample, the October verson of
the file was deemed incomplete for the
purposes of the nonresdent sample.  The
October verson of the license file included
about 80% of the anticipated January through
July nonresident license sdes, but only 10% of
the anticipated August sales based on previous
yeas sdes. Over the previous 6 years,
January through July account for 66% of the
total nonresident sales on average, and August-
December accounting for 34%. August adone



accounts for ~25% of annua nonresident sales
on average. It is important that sdes in this
month are represented in the sample asthey are
a dgnificant portion of overdl sdes and
nonresdent fishing activities in August would
otherwise not be measured.

As a reallt, it was decided to split the
nonresdent sample into two portions. One
portion was based on a sport license file
available in November, and from which samples
would be drawn from nonresident license sales
occurring prior to August (identified as the
“early” nonresdent sample). This would be for
70% of the total nonresdent sample.  The
remainder of the nonresident sample would be
drawn from afile made available from Licensng
Section once they could ensure that dl August
sdes had been processed (identified as the
“late’ nonresident sample).

After surveys had been returned, we compared
response rates from the “ealy” and “lat€’
nonresident samples and found no gppreciable
difference. Also, datistics such as the non
response bias correction factors for trips, days
fished, chinook sdmon  Oncorhynchus
tshawytscha havested and Pecific hdibut
Hippoglossus  stenolepis harvested were
compared between the two samples and there
was no difference. Findly, we looked at the
end of year license file to identify whether the
proportions of January through July and post-
July sdes had changed from previous years,
and they had not. We concluded we could
pool the “early” and “late’ samples together to
amplify processng, and fdt tha this
approached better represented the population
of nonresdent license holders than methods
used in previous years.

DATA COLLECTION

Two types of questionnaires were used to
edimate harvest associated with sport fishing in
Alaskain 1999. Onetype, the "standard” type,

was a multipage questionnaire Smilar to those
used annudly since 1977 (Appendix B1). The
other type, the "supplementary” type, was a
booklet accompanied by a lig of dtes
(Appendix B4). The standard type was mailed
to a gratified random sample of about 22,000
households containing a least one individua
who purchased 1999 sportfishing licenses or at
leest one individud who possessed ether a
vadid permanent identification card (PID) or a
disabled veteran card (DAV) for Alaska sport
fishing (Appendix A5). The supplementary
type was mailed to a dratified random sample
of about 25,000 such households (Appendix
A4). Srdification for both types was by
household resdence: Alaska, other United
States, Canada, and other foreign. Reminder
letters and quegtionnaires were mailed to firg-
time and second-time nonrespondents to both

types.

COMPUTER-BASED EDITING

While data coders detected some response
erors (eg. information recorded on the
incorrect Area page), the mgority of problems
were dedt with via computer-based editing
programs. The edit programs checked the data
records for incorrect fishing dte codes,
incondsent and  potentidly  incorrect
relationships between the number of members
in the household, the number of anglers, number
of trips, and number of days fished; data that
indicate afish was harvested at aSite where that
gpecies is not found; and data that indicate a
higher than legdl harvest.

The Genera Question responses were used to
edablish a maximum number of household
anglers who fished (TOTFSHRS). If no
Genera Question responses were completed
for a survey response, the largest number of
anglers reported fishing a any dte for this
response was used for TOTFSHRS.



Once TOTFSHRS was established for a survey
response, any vaue for number of anglers on a
reported harvest record that exceeded
TOTFSHRS was set to equd TOTFSHRS.
No adjustments were made to other effort
variables, catch, or harvest data during this
step.

The first check for the participation, catch, and
harvest data was to ensure for each species that
when harvest was 3 catch that catch was set
equa to harvest. Also records with razor clam
and hardshdll clam harvests = 0 and catch > 0,
the harvest was set equal to reported catch.

Programs were then used to examine the
participation variables of number of anglers
(NA), number of trips (NT), and days fished
(DF) and to impute missing vaues'. One god
was to only change those fidds with missng
information and to not modify reported data

At the culmination of this process there were no
0 vaues (or blanks) for NA, NT, and DF in
any records with reported catch or harvest. To
accomplish this, two passes were made through
the data. The first pass used only those data
records that were not missng one or more
values for the NA, NT, and DF variables, and
for which NA £ DF. For each site code, these
records were then categorized as locd and
non-local® to ultimately obtain an average trip
length (AVG TRIP) in daysfished. The generd
process was to impute missing vaues for NA
firg, followed by DF, then NT.

NA =0:

! The values of NA, NT, DF are provided by the survey
respondent for each location fished. NA is the number of
household anglers that fished at a location; NT is the
number of fishing trips the household made to that
location; and DF is the sum of calendar days fished by all
household members at that location. Thus if 2 household
anglers fished at alocation on one calendar day, DF = 2.
An angler household that resides within the area where the
site occurs is local; all other anglers are non-local. Thus
under this definition, some Alaska residents would be
grouped with nonresidents in the non-local group.

1. If NT > 0 and DF > 0 ad
TOTFSHRS > 0, then replace NA with
TOTFSHRS.

2. If NT > 0 and DF = 0, then NA and
DF will be replaced with TOTFSHRS.

3. If NT =0and DF > 0, then NA will be
replaced with MIN(TOTFSHRS, DF);
NT will be imputed |ater.

4. If NT = 0 and DF = 0, then NA and
DF will be replaced with TOTFSHRS
and NT will beimputed later.

NA1O

1. NA > DF and DF > 0, then DF will be
replaced with NA.

2. NA > 0 and DF = 0, then replace DF
with NA.

At this stage in the editing process both NA and
DF had vaues > 0. If NT = 0, then it was
replaced with (DF/NA)/AVG TRIP depending
on angler category (i.e, loca or non-locd). If
NA < NT and DF < (NA*NT), DF was be
replaced with the greater of DF or NT.

This gpproach for imputing missng data items
was somewhat biased compared to a more
principled gpproach to imputation. A
comparison of ad hoc mean imputation for each
missng vaue (for NA, DF, and NT) with a
multiple imputation approach usng Monte
Calo Makov chan daa augmentation
procedure (MI-MCMC) indicated the missng
data mechanism was of the missng completely
at random (MCAR) type (Rubin 1987, Shafer
1997). Accordingly, ignoring the missing data
would have been judtified. However, due to
interdependencies  between  these  effort
variables and later data checks in the data
processing process it was determined that
imputation was necessyry to avoid overdl
biases in estimates of participaion as wdl as
catch and harvest parameters. The results from



the imputation procedure outlined above
compared favorably with both the smple mean
imputation and the MI-MCMC imputation.
Accordingly, the smpler (than MI-MCMC)
approach was chosen for the 1999 survey
processing.

Table 1 displays the effects of computer-based
editing on number of household anglers (NA),
number of household trips (NT), and number of
angler-days fished (DF), 1998 through 2000°.
The percent of NA and DF records changed
declined between 1998 and 1999 and remained
dable in 2000. We believe this reduction in
number of records changed may be related to
revised wording in the 1999 questionnaire that
possbly darified for anglers how to more
accurately report their household anglers and
angler-days fished. The questionnaire wording
for these participation variables did not change
between the 1999 and 2000 surveys.

The next data check identified those records
that contained species reported as caught or
harvested that do not occur at a location. The
general approach was to change the reported
species to a species that does occur at the
gpecific location based on guidance that was
hisoricaly provided by aea Saff. If no
gpecification for changing a species existed for
the Site, it was considered an invalid species for
the location. Records containing invalid species
were liged and manudly reviewed. Area Staff
were consulted to determine if these species
should be shifted to another valid species, to the
non-specific “other” category, or zeroed out.

The current policy is to estimate legad port
harvest.  Therefore, reported harvest was
checked againg daly and seasond limits.
Information on number of anglers, days fished,
and angler resdency was taken into account

® While 2000 survey estimates are not yet final, the data
have gone through the computer-based editing process.

when editing records so they do not exceed the
maximum lega harvests. This generd approach
was “relaxed” for lingcod in Resurrection Bay.
In that ingtance area saff believed anglers were
reporting harvest by port of landing and not
location of havest. Thus apparent illegd
harvest recorded was assumed to be legd
harvest and thus not deleted.

A dightly different scenario exised for
Southeast chinook samon, but the standard
goproach to handling illegd harvest was
mantaned. There was some circumgantia
evidence that the gpparent illegd harvest of
gndl chinook sdmon may have been legd
harvests of large chinook sdmon. Yet lacking
strong evidence to the contrary, the assumption
was that these were illegd harvest of smal
chinook salmon and thus harvests were reduced
to legd limits for the Sze category and location
fished.

A follow-up survey conducted on 1999
responses with gpparent illega harvest of amdl
chinook salmon in Southeast has not been fully
andyzed a this date. Yet due to the rdatively
low response rate (34%), it is unlikely that any
editing procedure will be developed. Follow-
up surveys may be conducted for 2000 survey
responses so tha some resolution to the
problem can be reached.



Table 1.-Comparison of the effects of computer-based editing on number of household anglers (NA), number of household trips
(NT), and number of angler-days fished (DF), 1998 through 2000.

Total Number of  Percent of

catch/harvest Original Corrected Records Record Absolute  Percent

Statistic  Year records Total Total Changed Changed Change Change
NA 2000 41,566 64,355 65,032 1,809 4.4% 677 1.1%
1999 42,287 65,554 66,336 1,730 4.1% 782 1.2%

1998 42,981 78,249 70,623 5,460 12.7% (7,626) -9.7%

NT 2000 41,566 116,851 121,778 2,382 5.7% 4,927 4.2%
1999 42,287 118,133 123,702 2,426 5.7% 5,569 4. 7%

1998 42,981 116,831 120,555 1,763 4.1% 3,724 3.2%

DF 2000 41,566 190,079 203,094 5,421 13.0% 13,015 6.8%
1999 42,287 195,443 208,627 5,515 13.0% 13,184 6.7%

1998 42,981 154,038 179,434 9,871 23.0% 25,396 16.5%




EDITING REVIEW PROCEDURES

For the standard and supplementary surveys
records of species harvest or catch flagged as
incorrect (misidentified species or  pecies
known not to occur a a given dte) were
reviewed after computer editing had flagged
probable errors. Summaries of al of the data
were reviewed after editing had taken place.

A printout of records flagged as exceeding legd
bag limits was reviewed to compare the area
and/or site-gpecific sport fish harvest regulations
for the year. Each rgected record was
checked. If some records were rejected for
harvests that actudly fel within the Stés bag
limits, the records were noted for further review
and the edit program was revised and rerun.

A printout of records flagged as invalid species
a astewere reviewed and edited. The god of
this process was to correct as many incorrect
records as reasonably possible. If flag species
did occur a a Ste, the edit specifications were
revised and the edit program rerun.

Some invaid species records were easy to
correct.  These included cases where the
aglers havested only razor clams, but
harvested them from a boat sSte (the edit
program was revised as needed to move these
records to the equivaent shordline ste). The
edit progran changed anadromous coho
samon harvested from landlocked lakes
stocked with landlocked saimon to landlocked
samon.

The remaining flagged records were checked
agang notes taken from contacts with area
biologids in previous years. These notes were
filed in the datewide harvest centra files for
each year under the heading: Species and Bag
Limit Edit Specifications.  Records from
Southeast Alaska were aso checked against
Schwan (1984). A quick search was dso done
of any other obvious sources of information

(usudly divison reports, stocking records, the
Anadromous Waters Catalog, and Emergency
Orders). Stocking records were available at
the end of January. Based on this review, edit
programs were updated and rerun as needed.

Findly, Sport Fish Divison area biologists were
contacted concerning records that could not be
confirmed as either correct or incorrect by the
above gpproach. If the area biologist agreed
that the record was incorrect, he or she was
then asked his or her opinion about what should
be done with the record. In some cases the
respondent probably recorded their harvest in
the wrong site. In other cases the respondent
probably migdentified ther harvest. Some
harvests were too unusua to be changed, and
were flagged in the database as unusable. If
there were two or more possbilities for what
the correct response should be, and none of the
possihilities seemed more likely, then the record
was dso flagged as unusable  The edit
programs were updated to reflect the area
biologist's recommendations.

The lig of other fish write-ins was reviewed to
determine if any species was being written in by
a large number of people in an area. If this
occurred, consderation was given to adding the
gpecies to the survey for that area in future
years.

The “editing” programs produced ligtings that
identified al changes made, record-by-record.
This information was maintained in eectronic
form and printed and kept in a binder. Editing
programs included comments/annotations that
explaned the nature of the code, identified
changes made from previous years, and
identified areas that needed to be addressed.
When dl editing had been completed, a written
and dectronic file summary of dl the species
editing that has occurred was maintained to
document revisons.



SUMMARY REPORTS

For each survey (standard and supplementary)
severd reports were generated from the survey
database:  ligtings of acceptable responses,
ligings of unacceptable responses, summary
datisics for household information, and
summary satistics for harvest and participation
data by area and fishing dte.  The ligings of
unacceptable responses and summary datistics
for harvest were reviewed and edited by hand
to correct as much of the data as possible and
to check for erors in the computer editing
programs.

The following series of programs generated
reports from the records contained in the survey
database. These reports were used to verify
and enhance the editing, and to ad in the
cdculation of estimates.

Outlier Detection Program
Nonresponse Bias Program
Estimate Database Program

The Outlier Detection process occurred during
the editing process before a“find” data set was
used for nonresponse and estimation parameter
cdculation. Once the data st was find, a
series of programs were run to caculae survey
expansion and nonresponse factors based upon
“final” data Project staff applied these factors
to survey information to produce catch and
harvest estimates by survey group (resident and
nonresdent) for esch location code. The
reslting current year edimae file was
gppended into the historic Estimate Database.

The programs were able to handle estimation

by area and species groupings. A report of
edtimated harvest by dSte and species was
produced. Copies of the appropriate sections
of this summary report were sent to the area
biologists. The biologists were asked to identify
any problems with the data  Changes or
corrections recommended by area biologists

were incorporated into the database(s) as
appropriate.

Edimates, summarized by dte were loaded into
a database to facilitate miscellaneous updates
and for the production of various reports used
in the Statewide Harvest Survey Report. The
actual database is composed of severa working
subsets of the data.

Many tables were generated from the estimate
database for use in the fina published report.
The tables generated from the estimate
database required minor dteration and
modifications to make them of publishable
qudity. Severd programs, as well as word
processng work, were involved. Severd
miscellaneous  tables not included in the
published report were a so be generated.

ESTIMATION PROCEDURES

For both types each household was asked for
information for 1999 on number of licensees, on
participation (number of anglers, trips, and days
fished), and number of fish caught and number
of fish kept (harvested) by species and ste.
Information from both types was pooled and
harvest for each species for each dte was
estimated by:
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where:
Yy = harvest at the K" site by the " household
: responding to the i" mailing for the H'
stratum;

Ny = number of households responding to the i"
mailing for the h™ stratum;

Nh = estimated number of households with at
least one fishing license holder in 1999 for
the h" stratum

= N, =My +P,Np; @)



M, = number of license holders residing in
stratum h in 1999,

Pn = equals the total number of individuals with
either (1) aPID issued during 1988 through
1998, (2) a PID issued in 1999 for the
Alaskan resident stratum (equal to zero for
al other strata), or (3) aDAV card;

Vi, = Iis the estimated ratio of the number of
households to license-holders and PID or
DAYV holders for each stratum, calculated
from the respondents to the survey as:

3
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”L = the number of respondents (Appendices

A4 and A5) to the " mailing for the H"
stratum who answered the questions
regarding the number of sportfishing
licenseand PID or DAV holders;

mpjj =  thereported number of sportfishing license
holders in the household for the j"
household for the i™ mailing for the H'
stratum, which is equal to the response for
question 2A from the general information
page of the questionnaire (Appendices B1
and B4);

Phij = the reported number of individual PID or
DAV holders for the j"" household for thei™
mailing for the H' stratum (equal to the
response for question 1B from the general
information page of the questionnaire); and

A

Rn = nonresponse ratio for residential stratum h.

The Rn were obtained by smulation based on
the following exponentia regresson models
developed for responding households:

in(n) = Apn t0pni+ Eqpis @
fori=1,2,3

'n(rhi +10 7) = @ tbpyi+en, ©)
fori=1,23

Where:

rni =  Mmean harvest for a species, over al sites
by respondents to the i" mailing for
stratum h;

And e, and e, are normal variates with mean 0

and variance s ﬁh and s r2h , respectively.

Parameters Anh, arh, bnh! and bl’h were

esimated using the method of least squares
(Draper and Smith 1981). The set {ny, 1, ...,
n} was estimated from regresson (4), and the
st {ry, Is, ..., )} wasestimated from regression
(5), where | was the smulated mailing a which
the following criterion was met (this criterion
was not dways met, in these cases an infinite
series equality was used as described kelow,
See equations (13) and (14)):

3 |
annitann=nn (6)
i=1 i=4
and where:
fini = Estimated number of  households
responding to the i" simulated mailing, for i
=4,5, ..., 1, for stratum h
= hy, =damtbmi) = glam)gbmi), ()
N = the number of households sampled in
stratum h.
Theterm R, was caculated asfollows:
. G9nYsn +(1- qp) Yorn |
Rh - Yrsh ' (8)
where:
g
a Ny
_ i=1
gn -3 T ©)
aNp +anp
i=1 i=4
Y« = the reported levels of harvest of a

particular species over all locations
throughout the state for all responding



households within each stratum h

3
a a Yhij
- i=lj=1 .
3 : (10
a Npi
i=1
Qnrh = the simulated estimate for each

parameter within each stratum for al
simulated mailings for al locations

throughout the state
d o
a Npifhi
= -‘} ; and (12)
& i
i=4
Phi = simulated mean harvest, for a species,

over al sites for nonresponding
households, i =4, 5, ..., | for stratum h

= e(arh +brpi) 107 (12

If the criterion defined in equation (6) is not
met, then the term “1” is set to infinity, and the
following infinite series equdity (Gradshteyn and
Ryzhick 1980, page 7, equation 0.231.1) is

used to cdculae the numerator in
equation (11):
g_ ﬁhifhi - ; e(anh+bnhi)e(arh+brhi) ;
- - (13)
(anh+arh)
= © - e(anh+arh)
= 1. elbontbm)

3 . .
-4 e(a nh*Pnhi+arm +brh')
i=1

Smilarly, the denominator in equetion (11) is
caculated by:

¥ .
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1=4 ! (14)
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3
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Due to relatively few responses for the Canada
and other foreign drata, respondents to these
strata were pooled with the other United States
gratum (and hence comprised of dl non
Alaskan regdents) when cdculating the
nonresponse ratio factors (i.e,, Ry,)-

Confidence intervas for mail survey edimates
used for comparisons to ondte cred survey
edtimates (see  Appendix A109) were
cdculaed usng the percentile method of
bootstrgp resampling (Efron and Tibshirani
1993) with 1,000 replications. Standard errors
for harvest estimates were dso caculated using
the bootstrap resampling procedure.

Appendix A103 includes the number of
responses for each site for which estimates are
included in this report.

The following guiddines (Mills and Howe
1992) provide a basis for evauaing the utility
of statewide survey estimates.

Other than to document that sport fishing
occurred, estimates based on fewer than 12
responses should not be used,

Estimates based on 12 to 29 responses can
be useful in indicating raive orders of
magnitude and for assessing long-term
trends,

Estimates based on 30 or more responses
are generdly useable.



Appendix A103 includes the number of
responses for each gte for which estimates are
included in this report.

RESULTS

A full text Adobe PDF file of this report, as well
as summaries of 1999 and prior-year estimates,
is avallable via the divison's Internet site under
the Publications section:

http://www.sf.adfg.state.ak.us/statewide/
divreports/html/intersearch.cfm

The following Internet Ste aso contains on-line
summaries of sportfishing participation, catch,
and harvest:

http://www.sf.adfg.state.ak.us/statewide/
participationandharvest/html/index.cfm

PARTICIPATION

In 1999 an edtimated 425,979 anglers fished
2,499,152 days (Appendix A7). About 48%
of the anglers were Alaska resdents who
accounted for 67% of the total days fished.
Nonresident participation in terms of anglers
was highest in Southeeast (71.4%) and lowest in
the Arctic-Yukon-Kuskokwim (AYK) region
(29.5%). In Southcentral 52.9% of dl anglers
were Alaskaresidents.

While Alaska resdent days fished exceeded
those of nonresidents in dl regions of the Sate,
the margin was dight in Southeast with resdent
anglers accounting for 52.6% of the regiond
totd days fished. Resdent anglers in
Southcentra and AYK accounted for about
70% and 79% of tota regiona days fished,
respectively (Appendix A7).

Between 1996 and 1999 totd anglers has
declined dightly (Appendix A8) due to
decreases in resdent angler participation. In
contrast, angler-days fished has increased
between 1996 and 1999 (Appendix A12) with
most of the increase occurring in Southcentrd.
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HARVEST

The 3,093,608 fish havested in 1999
(Appendix A14) included 773,758 razor clams
Siliqua patula and 108,145 smelt and capdlin
Osmeridae. Of the remaining 2,211,705
harvested fish, 1,396,847 (63%) were
anadromous (sea-run) sdmon Oncorhynchus,
332,657 (15%) were Peacific hdibut
Hippoglossus stenolepis, 120,228 (5%) were
rockfish Sebastes, 132,481 (6%) were rainbow
trout Oncorhynchus mykiss, 70,962 (3%)
were Dolly Vaden Salvelinus malma and
Arctic char Salvelinus alpinus, 37,252 (2%)
were Arctic grayling Thymallus arcticus, and
29,156 (1%) were landlocked salmon (chinook
sdmon  Oncorhynchus tshawytscha, coho
sdmon Oncorhynchus kisutch, and kokanee
Oncorhynchus nerka).

The 1999 total anadromous salmon harvest of
1,396,847 included 184,296 chinook salmon,
632,829 coho samon, 377,483 sockeye
sdmon, 177,295 pink salmon Oncorhynchus
gorbuscha, and 24944 chum sdmon
Oncorhynchus keta (Appendix Al4). The
marine samon havest totd of 707,414
included 89,948 chinook salmon, 432,794
coho salmon, 28,387 sockeye salmon, 142,947
pink sdmon, and 13338 chum sdmon
(Appendix A15). The freshwater total of
689,443 anadromous salmon included 94,348
chinook sdmon, 200,035 coho samon,
349,096 sockeye samon, 34,348 pink samon,
and 11,606 chum sdmon (Appendix A16).
Regiondly, 531,168 anadromous samon were
harvested in Southesst Alaska (Appendix
Al7), 828,640 in Southcentra (Appendix
A18), and 37,039 in the Arctic-Yukon
Kuskokwim area (Appendix A19).

Harvest estimates for 1999 are tabulated by
region, areg, fishery, and species in Appendix
A.



CATCH

The catch of 7,135,870 fishin 1999 (Appendix
Al4) included 773,758 razor clams and
113,181 smdt. Of the remaining 6,248,931
fish caught, 999,540 (16%) were sea-run coho
samon, 716,823 (11%) were pink samon,
561,213 (9%) were Pecific halibut, 664,224
(11%) were sockeye samon, 883,235 (14%)
were rainbow trout, 497,530 (8%) were Arctic
grayling, 506,693 (8%) were Dolly Varden and
Arctic char, 501,260 (8%) were chinook
samon, 290,658 (5%) were rockfish, and
207,558 (3%) were chum salmon.

DISCUSSION

Statewide and regiona comparisons of origina

and revised 1996-1998 and 1999 harvest
estimates are presented by speciesin Tables 2-
5. In some instances large percentage changes
from the origind ae of minor sSgnificance
because the origina and revised estimates were
imprecise or the absolute values of the estimates
aresmdl. For example, the 450% change from
the origind to revised edimate for 1996
seclhead harvest is tempered by the relativey
amal absolute vaue of that change of 337 fish
(Table 2).

One of the more sgnificant changes rdates to
revised estimates of angler-days fished. Prior
to revison, it gppeared the decline between
1996 and 1998 was around 579,000 days
fished or 21% of the 1996 edtimate. Revised
estimates indicate an absolute change of about
149,000 days fished or about 7% of the revised
1996 estimate.

There is some concern that the 1998 estimates
of days fished may be biased low. The 1999
edimate of days fished is about 642,000 (35%)
higher than the revised 1998 estimate, despite
only adight dedinein angler estimates and only
aminor increase in sport license sales of about
13,500 (Appendix A6). The Sport Licensefile,
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from which the sample of gportfishing
households is sdlected, was very incomplete
when the 1998 sample was sdlected. Few
August sdes and a large proportion of July
sdes were not present on the file at the time of
sampling. To hdp dleviae the impact of this
problem on edimates, post-stratification
scheme based on date of license sale was used
when 1998 estimates were revised. A smilar
problem exisged with the license file for the
1999 sudy, but a split-sample approach was
used to ded with the problem up-front (see
Methods). The 1999 giit-sample agpproach
was again used in 2000, because the section in
charge of capturing license data had not
subgtantidly improved file completeness when
needed for our study. Thus 2000 estimates
may provide additiond ingght into the questions
concerning 1998 edimates of angler-days
fished.

Ancther ggnificant revison in the estimates
pertains to Pecific halibut in 1996 and 1997.

While the change in statewide estimates was not
dramatic  (4-5%), correcting erors in
processing data for Southeast fishing locations
increased 1996-1997 regiond estimates 28 and
26%, respectively. While the absolute
differences are not gppreciably large (around
22,000 fish annualy) consdering the magnitude
of totd hdibut remova by dl user groups, the
dlocation of Pacific hdibut harvest to the sport
charter sector has been a “hot” issue in recent
years and thus any change could affect future
alocations and thus have economic impacts.

The havest edimaes from the 1999 mail
survey compared favorably with estimatesfrom
ongte cred surveys (Appendix A109). The
ongte and mail survey estimates for the sdmon
fisheries of the Sitka marine boat, Juneau
Maine boa, Stuk River, and Gastineau
Hatchery roadside were not



Table 2.-Original and revised 1996-1998 and 1999 Statewide estimates of participation and harvest.
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1998 Percent change 1997 Percent change 1996 Percent change

1999 Revisec  Origina from original Revised Origina from original Revisec  Origina from original
Participation
Anglers 425,979 428,991 347,644 23.4 438,117 477,880 -8.3 439,651 478,408 -8.1
Trips 1,458,632 1,219,819 1,346,735 -9.4 1,402,962 1,792,539 -21.7 1,395,189 1,731,414 -19.4
Days Fished 2,499,152 1,856,976 2,153,992 -13.8 2,079,514 2,654,454 -21.7 2,006,528 2,733,008 -26.6
Salmon Species
Chinook 184,296 144,098 155,827 -7.5 185,175 185,463 -0.2 163,569 121,307 34.8
Sea-run Coho 632,829 501,935 600,862 -16.5 444,525 462,931 -4.0 555,196 503,413 10.3
Landlocked Coho/Chinook 29,105 34,767 35,731 -2.7 31,678 34,019 -6.9 54,442 40,628 34.0
Sockeye 377,483 339,385 385,720 -12.0 318,839 342,841 -7.0 319,174 405,533 -21.3
Kokanee 51 638 1,214 -47.4 202 328 -38.4 76 569 -86.6
Pink 177,295 145,589 174,906 -16.8 111,671 105,745 5.6 167,804 160,623 4.5
Chum 24,944 33,725 35,387 -4.7 31,348 24,157 29.8 38,565 32,091 20.2
Other Species
Steelhead 675 390 893 -56.3 334 398 -16.1 412 75 449.3
Rainbow Trout 132,481 102,403 103,744 -1.3 127,661 100,372 27.2 133,229 136,482 -2.4
Cutthroat Trout 5,053 5,569 6,791 -18.0 4,569 5,716 -20.1 5,653 5,043 121
Brook Trout 112 10 24 -58.3 167 0 223 48 364.6
Lake Trout 9,948 5,985 6,522 -8.2 7,486 6,079 23.1 9,086 5,852 55.3
Dolly Varden/Arctic Char 70,962 70,864 70,864 0.0 81,576 63,781 27.9 89,089 63,991 39.2
Arctic Grayling 37,252 38,445 39,146 -1.8 45,844 37,269 23.0 46,943 37,238 26.1
Northern Pike 19,766 15,617 24,512 -36.3 16,603 18,327 -9.4 23,043 16,404 40.5
Whitefish 1,824 4,352 4,352 0.0 4,223 2,377 77.7 2,047 1,080 89.5
Burbot 6,903 6,882 6,965 -1.2 12,189 6,452 88.9 5,841 3,796 53.9
Sheefish 1,157 815 1,825 -55.3 1,761 1,979 -11.0 1,502 748 100.8
Smelt 108,145 80,329 82,992 -3.2 77,491 47,739 62.3 60,867 42,142 44.4
Halibut 332,657 350,464 383,748 -8.7 380,256 365,085 4.2 350,220 333,981 49
Shark 516 609 860 -29.2 1,391 1,195 16.4 127 0
Rockfish 120,228 87,458 108,955 -19.7 88,220 100,604 -12.3 79,050 83,434 -5.3
Lingcod 30,565 25,312 31,162 -18.8 28,305 28,532 -0.8 24,362 18,912 28.8
Pacific Cod 3,471 5,252 6,758 -22.3 8,469 7,841 8.0 1,911 0
Razor Clams 773,758 660,219 868,406 -24.0 850,003 1,333,510 -36.3 843,983 1,308,770 -35.5

Other Fish 12,132 17,008 25,028 -32.0 13,034 19,374 -32.7 11,610 14,613 -20.6




Table 3.-Original and revised 1996-1998 and 1999 Southeast estimates of participation and harvest.
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1998 Percent change 1997 Percent change 1996 Percent change

1999 Revisec  Origina from original Revised Origina from original Revisec  Origina from original
Participation
Anglers 115,763 106,625 87,555 21.8 110,395 120,706 -8.5 105,847 114,322 -7.4
Trips 323,462 250,283 268,190 -6.7 302,164 375,750 -19.6 266,570 333,512 -20.1
Days Fished 534,664 370,653 415,665 -10.8 439,675 539,500 -18.5 370,419 509,550 -27.3
Salmon Species
Chinook 72,081 55,013 57,817 -4.8 71,524 69,672 2.7 57,509 41,717 37.9
Sea-run Coho 313,076 171,395 213,435 -19.7 163,202 167,641 -2.6 193,758 161,615 19.9
Landlocked Coho/Chinook 2,111 249 249 0.0 195 102 91.2 36 11 227.3
Sockeye 26,476 25,450 29,243 -13.0 21,273 17,462 21.8 15,709 14,246 10.3
Kokanee 51 223 479 -53.4 29 20 45.0 76 44 72.7
Pink 107,142 50,706 57,952 -12.5 62,549 57,237 9.3 85,059 79,469 7.0
Chum 12,393 21,256 22,021 -3.5 19,059 14,472 317 20,196 17,238 17.2
Other Species
Steelhead 319 119 261 -54.4 243 365 -33.4 159 54 194.4
Rainbow Trout 2,196 2,542 2,650 -4.1 2,126 1,371 55.1 1,911 923 107.0
Cutthroat Trout 4,604 4,852 6,054 -19.9 3,927 5,009 -21.6 4,946 4,486 10.3
Brook Trout 112 10 24 -58.3 167 0 223 48 364.6
Lake Trout 0 0 0 0 0 0 0
Dolly Varden/Arctic Char 16,441 21,751 21,751 0.0 21,722 15,499 40.2 22,447 14,194 58.1
Arctic Grayling 228 58 59 -1.7 0 0 303 224 35.3
Northern Pike 0 0 0 0 0 0 0
Whitefish 0 0 0 4 0 0 0
Burbot 0 0 0 0 0 0 0
Sheefish 0 0 0 0 0 0 0
Smelt 4,479 3,868 5,139 -24.7 4,478 1,721 160.2 1,284 394 225.9
Halibut 100,681 102,110 110,214 -7.4 109,312 87,129 25.5 98,133 76,639 28.0
Rockfish 71,489 44,142 59,228 -25.5 40,088 46,145 -13.1 32,886 36,504 -9.9
Lingcod 22,252 18,041 21,552 -16.3 18,032 18,776 -4.0 16,409 13,121 25.1
Razor Clams 0 126 243 -48.1 141 0 228 328 -30.5

Other Fish 3,940 6,108 8,216 -25.7 5,760 7,191 -19.9 3,580 4,376 -18.2




Table 4.-Original and revised 1996-1998 and 1999 Southcentral estimates of participation and harvest.
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1998 Percent change 1997 Percent change 1996 Percent change

1999 Revisec  Origina from original Revised Origina from original Revisec  Origina from original
Participation
Anglers 286,098 298,513 241,190 23.8 306,619 333,748 -8.1 317,917 345,887 -8.1
Trips 976,835 826,948 916,643 -9.8 947,649 1,213,713 -21.9 982,825 1,217,711 -19.3
Days Fished 1,659,966 1,258,482 1,465,738 -14.1 1,400,983 1,803,564 -22.3 1,434,943 1,948,892 -26.4
Salmon Species
Chinook 102,360 76,195 83,724 -9.0 98,680 101,102 -2.4 98,983 73,726 34.3
Sea-run Coho 309,564 321,029 375,742 -14.6 269,996 283,311 -4.7 347,567 328,178 5.9
Landlocked Coho/Chinook 18,125 22,427 22,929 -2.2 24,328 26,324 -7.6 40,766 28,799 41.6
Sockeye 338,741 301,044 341,906 -12.0 284,062 311,962 -8.9 302,678 390,513 -22.5
Kokanee 0 415 735 -43.5 173 308 -43.8 0 525 -100.0
Pink 67,102 87,711 107,664 -18.5 47,589 47,837 -0.5 76,247 75,396 11
Chum 10,873 10,593 11,335 -6.5 10,693 8,352 28.0 14,413 11,618 24.1
Other Species
Steelhead 348 271 632 -57.1 91 21 333.3 253 21 1104.8
Rainbow Trout 77,707 55,864 56,728 -15 87,554 67,261 30.2 81,814 84,573 -3.3
Cutthroat Trout 449 717 737 -2.7 642 707 -9.2 707 557 26.9
Brook Trout 0 0 0 0 0 0 0
Lake Trout 5,817 3,328 3,627 -8.2 4,197 3,074 36.5 7,880 5,008 57.3
Dolly Varden/Arctic Char 36,606 37,608 37,608 0.0 46,468 38,522 20.6 54,229 39,625 36.9
Arctic Grayling 8,749 7,776 7,878 -1.3 11,876 10,538 12.7 21,649 17,410 24.3
Northern Pike 13,327 9,595 14,466 -33.7 10,489 9,452 11.0 10,503 7,260 447
Whitefish 277 1,474 1,474 0.0 1,380 652 111.7 1,215 838 45.0
Burbot 1,373 1,578 1,600 -14 3,575 1,377 159.6 2,030 1,667 21.8
Sheefish 0 0 0 0 0 0 0
Smelt 100,620 73,128 74,520 -1.9 70,185 45,891 52.9 57,010 40,435 41.0
Halibut 231,708 247,316 272,343 -9.2 270,775 277,782 -25 251,746 257,287 -2.2
Shark 516 609 860 -29.2 1,391 1,195 16.4 127 0
Rockfish 48,739 43,316 49,727 -12.9 48,132 54,459 -11.6 46,164 46,930 -1.6
Lingcod 8,313 7,271 9,610 -24.3 10,273 9,756 5.3 7,953 5,791 37.3
Pacific Cod 3,471 5,252 6,758 -22.3 8,469 7,841 8.0 1,911 0
Razor Clams 773,758 660,093 868,163 -24.0 849,862 1,333,510 -36.3 843,755 1,308,442 -35.5

Other Fish 5,319 9,720 14,770 -34.2 6,809 10,595 -35.7 7,239 9,064 -20.1




Table 5.-Original and revised 1996-1998 and 1999 Arctic-Yukon-Kuskokwim estimates of participation and harvest.
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1998 Percent change 1997 Percent change 1996 Percent change

1999 Revisec  Origina from original Revised Origina from original Revisec  Origina from original
Participation
Anglers 59,406 62,989 50,566 24.6 61,595 66,857 -7.9 46,689 51,463 -9.3
Trips 158,335 142,588 161,902 -11.9 153,149 203,076 -24.6 145,794 180,191 -19.1
Days Fished 304,522 227,841 272,589 -16.4 238,856 311,390 -23.3 201,166 274,566 -26.7
Salmon Species
Chinook 9,855 12,890 14,286 -9.8 14,971 14,689 19 7,077 5,864 20.7
Sea-run Coho 10,189 9,611 11,685 